Bibliometric analysis is the quantitative study of bibliographic material. It provides a general picture of a research field that can be classified by papers, authors and journals. 
Introduction
In recent decades, the practice of operations research and management science (OR-MS) has seen a substantial increase in the scientific community. were given in a wide range of fundamental research fields of OR-MS [7, 38] . Similar general overviews have also appeared in JORS [4] and in many other journals [6, 34] .
However, although there are many papers providing general overviews on different aspects of OR-MS, there are few papers that have analysed the state of the art from a bibliometric perspective. Some papers have partially addressed this issue, including the general overview on multiple criteria decision making [45] , OR-MS in Asia [5] , OR-MS in developing countries [46] , production and operations management [17, 35] , data envelopment analysis [22, 26] and the list of 10 and 50 most influential papers published in Management Science [19] that are currently available on the webpage of Management Science. Moreover, several studies have focused on more specific issues, including the analysis of citation behaviour in OR-MS [30] [31] [32] [33] , institutions in INFORMS practice literature [14] , the evaluation of OR-MS journals [8] [9] [10] and country analyses [21, 37] . However, to the best of our knowledge, none of the papers has provided a general picture of the current state and evolution of OR-MS using bibliometric indicators.
Bibliometric analysis is a research field that is receiving increasing attention by the scientific community, and it is especially motivated by the fast development of computers and the internet [1] . Bibliometric analysis is becoming a fundamental methodology for analysing research, and it originated from the field of library and information science. In the literature, there are several papers providing complete bibliometric overviews in many research areas, including management [36] , economics [3] , health economics [44] , fuzzy research [28] , innovation [11, 27] , entrepreneurship [23] , international business [12] and pricing research [24] .
The aim of this paper is to provide a general overview of research performed in OR-MS over the last decades using bibliometric methods. We use the Web of Science (WoS) as the database for collecting information. The objective is to be able to identify the most productive and influential research in OR-MS and see the current evolution of the field by taking into account the most influential papers and authors. Most of the results are in accordance with common wisdom, although we find some particular situations that show how the field of OR-MS is growing, with some topics becoming very popular and highly cited, whereas some other topics do not receive an equivalent number of citations.
The paper is organized as follows. Section 2 describes the methodology used for the bibliometric analysis and the most influential journals. Section 3 analyses the most cited papers of all time in OR-MS according to WoS. Section 4 and 5 present the most productive and influential authors and institutions. Section 6 develops a general analysis by countries. Finally, Section 7 summarizes the main results and conclusions of the paper.
Bibliometric methods
To analyse the bibliographic information, it is necessary to select the journals that are going to be used. To be as objective as possible in this selection process, we have used the information available in the WoS database that is currently owned by Thomson & Reuters [42] . The database includes material from a wide range of research areas.
Currently, it contains more than 15,000 journals and 50,000,000 papers classified in 251 subject categories and 151 subject areas. OR-MS appears in both subject category and research area as a single research field and includes a total number of 228,399 publications as of October 2012. However, this number includes 15 different types of publications, including journal articles, proceedings, notes, reviews and short communications. Therefore, to focus on the most representative pieces of research available in WoS, we only selected "journal articles" and "reviews" in the analysis, thus reducing the number of publications to 133,741. Sometimes, reviews are not considered important scientific contributions, but we have included them because they represent a strong point of view of a research topic that usually conditions future research. Most of the publications have been published in the last decade (2001) (2002) (2003) (2004) (2005) (2006) (2007) (2008) (2009) (2010) (2011) , representing 51.5% of the total number of publications. If we filter this information by "articles" and "reviews", the number of papers is 59,231, that is, 44.29% of the total are from the last decade.
Because WoS has a specific research category dedicated to OR-MS, it is reasonable to select all of the journals from this category. The main limitation of this approach is the differences in journal quality because some of them may have lower quality but publish more papers. As such, when making the publication count, this issue cannot be avoided, which significantly affects the authors' analysis. Therefore, we divide the latter into two parts: the most productive authors and those that are highly cited and have a minimum level of productivity in OR-MS. In general terms, however, the results generated from this study are in accordance with the perception that the leading journals and authors are mentioned by the scientific community in a wide range of places, such as at conferences, and are placed in the top positions of journal rankings, such as ABS Academic Journal Guide 2015 [41] , although some exceptional variation may occur.
The alternative approach was to select a lower number of journals from the category, which is usually regarded by many indicators as the leading journals, such as the Journal Citation Reports (JCR) of WoS. The main advantage of this method is that the information found is very selective because it is limited to only publications from highquality journals. However, the limitation is that some key research is not considered. To take into account this second approach, some additional results are provided with a special focus on specific journals.
WoS currently contains 79 journals in the OR-MS category. Some journals close to the field are not included, such as Decision Sciences, which is included in the Management category, or some INFORMS journals, such as Marketing Science and Organization Science, which are included in the categories of Business and Management, respectively. In this context, it is interesting to see the paper recently published by Tüselmann et al. [43] , where it is possible to see the rankings of the main journals in business and management from a comparison perspective with OR-MS journals. To be objective, the study follows the WoS selection of journals in the OR-MS category, which is commonly regarded as one of the most influential [25] . In Table 1, we present the complete list of journals included in the OR-MS category of WoS.
Some of the journals have a general research perspective in OR-MS, although some of them are strictly focused on a specialized aspect, such as Transportation Science or the Journal of Operations Management. WoS has a special section dedicated to the analysis of journals, the JCR which analyses journals based on several criteria, although the main focus is on the last 3 years, to form the impact factor. The impact factor of a journal in year X is obtained by dividing the number of citations received by articles published in years X -1 and X -2 from papers published in year X, by the number of articles published in years X -1 and X -2. In recent years, there have been many criticisms of the impact factor. For example, it is easy to manipulate it by using selfcitations or similar techniques [15, 39] . WoS has tried to solve this problem by penalizing those journals that make excessive manipulations to the impact factor, but it is clear that many other issues have to be considered when analysing the quality of a journal, including the editorial board members and the peer-review process [2] . WoS has recently introduced an alternative measure, the 5-year impact factor, which considers a period of six years in the analysis. This approach gives a more general picture by considering more years. The 5-year impact factor is similar to the classical impact factor. The difference is that the 5-year impact factor considers citations to articles published between years X -1 and X -5 instead of X -1 and X -2. However, there are still important weaknesses similar to those mentioned before [15] .
Recently, a wide range of new methods has been suggested for evaluating the research quality of a set of papers from authors, institutions and journals [29] . The most popular one is the H-index [16] which evaluates a set of publications by considering the "x" number of papers that have received at least "x" citations. Therefore, if an institution or a journal has an H-index of 40, it means that it has 40 papers that have each received 40 citations or more. This measure is useful because it considers both the quality and the quantity of a set of publications. When analysing authors, institutions and countries, the H-index is extremely useful, although we may find some differences depending on the quality of journals where the papers have been published. However, it is not as easy to strike a balance between the number of publications and citations for journals because if a journal publishes a high number of papers, it may not always indicate that the journal is of a higher quality. By publishing more papers, a journal tends to become more influential, but an excessive number of papers may reduce the quality of the journal. Sometimes, a journal may decide to increase the acceptance rate to change the quality of the papers published or because it is receiving many highquality papers. In some other situations, the journal may prefer to decrease the acceptance rate to publish only papers with high-quality [40] .
As explained by Podsakoff et al. [36] , in the publication and citation count, WoS gives one unit for each author of a paper. Moreover, it gives one unit for each different institution or country of a paper. However, if more than one author is from the same institution or country, it only gives one unit for the institution or country. Therefore, in this context, we find a degree of asymmetry in the publication and citation count that benefits co-authorship. Nevertheless, by looking at the different results of the analysis, it is possible to analyse and classify the profile of all of the researchers to obtain a complete view of the leading authors in the field. Note that this study follows the methodology of WoS.
Leading journals in operations research & management science
To provide a general overview of the most influential journals, in Table 2 , we present the thirty OR-MS journals with the highest H-index. Although the H-index cannot strictly reflect the quality of a journal because a high number of publications may influence the H-index, it gives an approximation that is closer to the quality as perceived by the scientific community [6, 26, 41] than the results found with the impact factor.
By ranking the journals according to the H-index, Management Science and Operations Research obtain the first two positions in the ranking, as we would expect from other studies [34] and journal rankings [41] . However, by looking to the impact factor, several other journals are ranked more highly. We find that the ranking found with the H-index gets results similar to other ranking lists [43] . The Journal of Operations Management and Omega have the highest impact factor. The main reason is that these journals do not publish many papers but receive a large number of citations.
By looking at the total number of citations, we find that Management Science, European 
Most cited articles in operations research & management science journals
The information found in WoS can be classified in different ways. One way is to order a set of articles by the number of citations received. Thus, we can identify those articles that have received more attention by the scientific community. In Table 3 , a list of the 200 most cited articles of all time in OR-MS is presented. Instead of ranking the papers from the most cited to the 200th most cited, we have grouped the articles by journal so it is possible to see all of the papers of the same journal that are included in the list. For each article, we present the journal name, the global rank in the list, the number of citations, the title of the paper, the name of the first author, the year published and the average number of citations per year. Note that the journals are arranged in the table according to the number of papers they have in the ranking. In the case of tie, according to the sum of citations of the papers that appear in the table.
The most cited paper is the classical article on data envelopment analysis published by Charnes and Cooper in 1978 in EJOR, which has received almost 4,000 citations.
Next, we find three papers with more than 2,000 citations and 12 additional ones with over 1,000 citations. In general, it is clear that the journals Management Science and Operations Research dominate this list, with seventy seven and thirty six papers, respectively.
These 200 papers have also been classified into subareas. Each paper has been assigned to a subarea, as shown in the last column of Table 3 , although it could be argued that some papers could be classified differently because they partially fit in different subareas. Table 4 analyses these subareas, indicating the number of the top 200 papers in each subarea.
Mathematical Programming is the most common subarea. Operations and Production Management and Information Systems and Technology appear in second and third place, respectively. Many of the papers could be assigned to more than one subarea. However, in this study, each paper has been assigned to one subarea to mantain the same weight for each of the papers.
Most productive and influential authors
Since the beginning of OR-MS, many authors have made fundamental contributions to the development of this field. In this section, the objective is to present some of these authors according to the information found in WoS in terms of the number of papers published and the number of citations received. These results include some of the most popular researchers in OR-MS. However, some other very well-known authors do not appear due to the particular nature of the ranking. For example, it is difficult to include older authors who published their research several decades ago because at that time, the number of publications included in WoS was very low. Thus, with this ranking, it is possible to identify some key researchers in OR-MS, but it is important to note that many other authors could also have appeared according to other parameters.
Regarding the method used for the ranking, it is possible to rank authors by number of publications and by number of citations. In the literature, both methods have been Table 5 .
Because there is no method that clearly identifies the value of a journal, another approach may be used to identify influential and productive authors according to the perceived reputation of journals. By focusing on the authors of Table 5 , Table 6 classifies their publications according to eight selected journals that are usually perceived among the most reputable journals in the rankings of OR-MS [43] . The aims and scope of these journals permits defining them as general journals in OR-MS. The selection process of these journals excludes journals that are specialized in a particular area of OR-MS because the objective is to view OR-MS from a general perspective.
To obtain a better picture regarding the authors with the highest number of papers in these selected journals, in Table 7 , the analysis is focused on presenting the 30 authors with the highest number of papers in these eight selected journals. Thus, it is possible to see the most influential authors in each journal, thus allowing the reader to identify key authors for each journal. Because there is no agreement regarding the value and ranking of a journal, each reader may evaluate this list in a different way. Moreover, the list can be useful for those who are interested in a particular journal. If there is a tie, we rank the authors alphabetically. And if the tie appears in the 30th position, the column is expanded until all the tied authors are mentioned.
Conclusions
A general bibliometric overview of OR-MS was presented. Most of the results are in accordance with the perception of the academic community, although some interesting differences were found when looking to the numerical results obtained by the journals, the articles and the authors of the analysis. First, the American school is the most dominant in OR-MS. The USA leads the two most influential journals in the field: Management Science and Operations Research. The most popular authors come from America, such as Cooper and Charnes, and Americans have published most of the leading articles of all time. Canada has also shown very productive and influential results in this field. Second, Continental Europe has been increasing its influence with the publication of EJOR. Third, the Chinese school is much younger but already has a strong position with several leading researchers. Finally, the British school also has a strong influence with the publication of JORS.
From the results of this study, it is possible to identify some of the most productive and influential research in OR-MS in terms of journals, papers and authors. However, an important limitation is that they only provide a general orientation, and there is a lot of good research in OR-MS that has not been included in this paper. Furthermore, there are many discussions on how to evaluate publications because the values of different journals are not equal, and the consideration of this issue may lead to significant changes in the rankings generated from this study. [37] Reisman A, Kirschnick F. 
